Duchenne muscular dystrophy (DMD) is the most common X-linked disorder in children affecting 1 in 3500 males. Since, as of now, we have no treatment for DMD, carrier detection and prenatal diagnosis is the most important preventive strategy. Multiplex PCR helps in rapid detection of hot spot exonal deletions (positive in 65% of cases ) as many exons can be identified in a single run. 10 children with characterstic clinical features of DMD and chorionic villus samples of 10 antenatal patients with positive family history were studied. We identified a deletion mutation in exon 49 of the dystrophin gene in a 4 yr old boy referred with signs and symptoms suggestive of DMD using primers for exons 45, 48, 49, 43, 44, 19, 3, 8, 13 and muscle promoter,subjected to multiplex polymerase chain reaction (PCR) and agarose/Nu-Sieve gel electrophoresis. These genetic methods aid in prenatal diagnosis of DMD as well as confirmation of diagnosis in children with signs and symptoms suggestive of the disease.
INTRODUCTION
Duchenne muscular dystrophy (DMD) is a lethal and common X-linked muscular disorder characterized by progressive muscular weakness causing death in early twenties. It affects one in 3500 male live births (1, 2) . Previous work on this subject entailed many nonspecific tests e.g electromyogram, serum creatine kinase and serum calcium (3) , and invasive procedures like muscle biopsy (4) . The gene coding for the protein dystrophin (deficient in DMD) is one of the largest genes known with a coding sequence of 14 kb, spread over 2400 kb of genomic DNA and contains at least 79 exons (5) . DMD gene maps to the short arm of X-chromosome at band Xp 21. DMD is caused primarily by intragenic deletion (65%) or duplications (5%) (6) . Southern blotting has also been used for diagnosis but it has many disadvantages as compared to multiplex PCR (7, 8) . Since, as of now, we have no treatment for DMD, carrier detection and prenatal diagnosis is the most important for families which have a history of DMD. Laboratory diagnosis of DMD also poses a challenge for children presenting with signs and symptoms suggestive of the disease. Multiplex PCR is of immense use because, given the appropriate set of primers, the method is specific, sensitive and rapid as many exons can be studied in a single run.
MATERIALS AND METHODS
Peripheral venous samples of 10 children with characteristic clinical features and markedly raised creatine kinase values were taken from department of Pediatrics, Genetic Clinic (AIIMS) for further investigations of DMD. Also chorionic venous samples were studied from 10 antenatal women with family history of DMD who approached us for prenatal diagnosis.
Chronic villus samples (CVS) were collected at 10-15 weeks of pregnancy. CVS was microscopically dissected for removing the maternal tissue from the sample Further methodology was the same for both groups.
DNA was extracted using the phenol chloroform extraction method (9). 10 ml of whole blood was lysed C and supernatant discarded. 5 ml of 5M NaCl -EDTA (0.5M, pH 8.0) solution was added to make a clear suspension of cells and after addition of 300 l of Sodium dodecyl sulphate (20 g/100 ml distill. water) and 14 l proteinase K (2.5 mg/ml distill. water) it was left overnight at 37 0 C. Phenolic extraction with equal volume of saturated phenol was done 3 times for removing proteins . Chloroform: isoamylalcohol (ratio 24: 1) was used to extract the left over phenol and proteins. The DNA in the aqueous phase was precipitated by 1/10 th volume of chilled Na acetate solution and 2.5 volume of chilled absolute ethanol.Using a Pasteur pipette,the precipitated DNA was removed from solution and dried in vacuum. DNA was stored in 500 l of Tris-EDTA buffer(1M Tris, control. Photographs were taken under UV light via Gel Documentation System, USA.
RESULT
Two groups of patients were studied. 10 children referred from the paediatric OPD of AIIMS with markedly raised creatinine kinase levels and charecterstic clinical features were investigated. Also CVS samples were studied from 10 antenatal women who approached us for prenatal diagnosis because of family history of the disease. The patients were not related to each other. We identified a deletion mutation of exon 49 ( Fig. 1 ) in a 4 yr. old boy with characterstic features of DMD and family history suggestive of the disease.
All other paediatric samples did not show any deletion of the exons under study. Also the CVS samples did not show any positivity for deletions of exons under study.
DISCUSSION
Before DNA technology developed, prenatal diagnosis was done by various biochemical markers such as intracellular calcium (11), fetal plasma Carbonic anhydrase and creatinine kinase (12) . These markers were unreliable because of overlap between control and DMD fetuses. The technique of restriction fragment length polymorphism (RFLP) was then developed (6) . There were various limitations to this method also (13) . Though immunochemistry is still the gold standard for diagnosis of DMD (14) , fetal muscle biopsy is not advisable for prenatal cases when CVS samples would be less invasive and adequately informative by PCR.
Multiplex PCR is simple to use with significant diagnostic value. It would pick up the common deletion mutations and is ideal for DMD screening. In Asian Indians the common "hot spot" deletions are located mainly in exons 45-51 (15). Here we have used primers for exons 45, 48, 49, 43, 44 in group A and muscle promoter plus exons 19, 3, 8, 13 in group B and diagnosed the deletion mutation in a boy referred for suspected signs and symptoms of DMD. All the other cases were normal for the exonal deletions studied. They require further studies .
A family having one or more children with DMD would greatly benefit from genetic counselling and prenatal diagnosis of the next pregnancy as they can have normal children of both sexes. Since more than 70% of DMD is caused by intragenic deletions and duplications (16, 17) multiplex PCR is of valuable diagnostic use. For the other negative cases, where deletion is not identified by multiplex PCR, prenatal diagnosis by CA repeat marker can be utilized (18) .
